Background: Piriformis syndrome is a neuromuscular condition characterized by hip and gluteal pain caused by abnormality of piriformis muscle. In clinical practice, this syndrome is usually misdiagnosed with other spinal disorders. There is no specific test in diagnosing piriformis syndrome, therefore by understanding the characteristics and predisposing factors, clinicians may be more aware in diagnosing this syndrome. Objective: To investigate the characteristics and predisposing factors of piriformis syndrome. Methods: A descriptive study was conducted on patients with gluteal pain in a referral hospital. Diagnosis was established by block injection on piriformis muscle and showed clinical improvement afterwards. Demographic characteristics, predisposing factors, and physical examination were analyzed. The data is collected and processed by SPSS 20.0. Results: The total of 65 patients were evaluated, with a male to female ratio 1:3. As much as 47.7% of patients were > 60 years old. Average weight was 60 kg and BMI (Body Mass Index) was within normal range (58.9%). Most subjects were housewives (55.4%) and the majority of subjects had history of microtrauma such as sitting on rigid surfaces (36.9%), walking or running long distances (18.5%), and cross-legged sitting (10.8%). Average sitting per day was approximately 5 hours. In 56.9% of subjects, exercises were conducted. There was no history of back pain in 81.5% of subjects. Conclusion: Our study showed age and housewives characteristics differ with other studies. The most predisposing factors were history of microtrauma, female, age, and normal BMI.
Introduction
Piriformis syndrome is a peripheral neuritis that is caused by either hypertrophy, inflammation, or anatomical variation of piriformis muscle resulting strangulated and irritated of sciatic nerve. 1 Piriformis syndrome is mostly seen in the fourth to fifth decade, with female predominance in a ratio of 6 to 1. Prevalence of piriformis syndrome is estimated between 12.2 to 27%. 2 Etiology of this syndrome is divided into primary and secondary causes. Primary piriformis syndrome is related to the anatomical location of piriformis muscle and sciatic nerve with occurrence in 15% of cases whereas secondary piriformis syndrome is caused by repetitive precipitating factors, including microtrauma, macrotrauma, and local ischemia. 2 History of trauma in the pelvic and gluteus regions is a predisposing factor that is often obtained as a trigger for piriformis syndrome. Some individuals who have a high risk of secondary piriformis syndrome are skiers, tennis players, and long distance bicycle athletes. 3 Piriformis syndrome patients complain of pain in the gluteus area which generally radiates to the lower limbs that may be accompanied by paresthesia, hyperesthesia, and muscle weakness. However, the associated symptoms often indicate a delay in the diagnosis of piriformis syndrome. Delayed diagnosis of piriformis syndrome might lead to various pathologic conditions of sciatic nerve, chronic somatic dysfunction, and compensatory pain. In serious cases, misdiagnosis lead to unnecessary surgery in prolapsed intervertebral disc. 4 The biggest problem of clinical diagnosis of piriformis syndrome is the absence of a specific and consistent test in diagnosing piriformis syndrome. Confirmation of the diagnosis is also as a treatment of piriformis syndrome is imaging guided block injections done by a skilled clinician. Therefore, discovering the characteristics and predisposing factors is expected to aid the primary clinician in sharpening the diagnosis of piriformis syndrome.
Methods
A total of 65 patients with complaints of buttock pain in the period from August to December 2017 were performed history taking and physical examination. History taking is taken by one researcher about demographic characteristics (age, gender, BMI, job) and clinics related to piriformis syndrome, then the physical examination such as piriformis point and provocative test (FAIR, Freiberg, Beatty, Pace, and Hip Abduction) is done by other researcher. The diagnosis of piriformis syndrome was confirmed by ultrasound guided diagnostic block injection with corticosteroid and lidocaine or lidocaine only by skilled
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clinicians. Data was collected and processed using SPSS version 20.0 as a descriptive study.
Results
Sixty five patients that were diagnosed with piriformis syndrome were evaluated. The characteristics (age, gender, BMI, and occupation) of piriformis syndrome showed result that the highest prevalence in the age group are elderly aged 60 years and above with percentage of 47.7%, followed by 50-59 year old groups, 40-49 year old groups, and 20-39 year old groups while in gender, piriformis is dominated by female than male with ratio of 3:1. The average body weight was 60 (45-66.8 kg) and the Body Mass Index (BMI) was dominated by the normal category (58.9%). Most of the samples were housewives (55.4%) followed by field workers (29.2%), office workers (13.8%) and others unemployed (1.5%). Most patients had a history of microtrauma by sitting on rigid surfaces (36.9%), walking or running long distances (18.5%), and sitting cross-legged regularly (10.8%) although there were 33.8% without a history of microtrauma. The average of continous regularly sitting per day was approximately 1-9 hours, with the majority patients of 47.7% in the history of sitting with duration of 6-8 hours per day. Most patients conducted fast walking or running activity 2 to 3 times per week with average data about 1-5 times per day. 81.5% patients had no history of previous low back pain, while 18.5% had a history of low back pain, whereas 9.2% having herniated nucleus pulposus (HNP), 4.6% had piriformis syndrome and 4.6% had a history of low back pain due to other disorders.
Discussion
The incidence and prevalence of piriformis syndrome are still unknown, but it is estimated that prevalence rate is very diverse and ranges from 6 to 36%, influenced by the diagnostic criteria used and the characteristics of the sample population. Piriformis syndrome occurs most often at the age of 40-60 years and is obtained with various activities and occupations. Other studies showed different onset of piriformis syndrome that in the third to fourth decade of age, based on the study by Danilo et al which states that the majority occur at an average age of 38 years. 3 The report is similar with the results of Jawish's research et al who reported the average age of patients with piriformis syndrome was 35.37 years and Mondal et al at the age of 32.3 years. 4, 5 Whereas Hopayian et al reported the average age of patients with piriformis syndrome in each study was 43 years. 5 In this study, there was a difference in the average age of patients with several previous studies which the age more than 60 years became the group with the largest proportion suffering from piriformis syndrome (47%) followed by the age group 50-59 years (29%) while in the age group 20 -39 years, affects 6.2% of patients only. Although this study mostly included elderly patients (more than 60 years), there are no data support age as the independent variable of piriformis syndrome. Majority studies assume this syndrome is affected by age and anatomical changes. 3, 5 Previous studies have shown that female suffer more from piriformis syndrome than male, although with varying proportions, Danilo et al found a ratio of female compared to male 6: 1, Chen et al reported a ratio of 3:2. 3, 6 Predisposing female in piriformis syndrome may be caused by anatomical angle of the quadriceps femoris muscle in the women pelvis is wider than men. 7 Other studies reported that hormonal changes in women especially during pregnancy can also affect the occurrence of piriformis syndrome. 8 Microtrauma in the buttocks may induce inflammation of the soft tissue which results in nerve compression. 1 In this study we examined the predisposing factors including BMI and history of exposure such as occupation, sitting duration, physical activity frequency (running or walking), and back pain history. We found that the average body weight was 60 kg (45-66.8 kg) with BMI dominated by the normal categories (58.9%). These results are similar with Chen et al which was 37.4%. 6 Park et al examined the relationship between BMI and piriformis muscular abnormalities in inactive populations through Computed Tomography (CT) imaging and concluded that an increase in BMI resulted increase in the distance between the piriformis muscle and the surrounding subcutaneous tissue. 6, 9 These abnormalities might trigger the occurrence of piriformis syndrome. However, the correlation between the incidence of piriformis syndrome and the increase in BMI still requires further study. Ocupation history is one of the factors studied as a risk factor. Activities such as housewives (55.4%) and field workers (29.2%) were the most professions compared to office work or unemployed. Activities as housewives and field workers can be attributed to daily activities such as long standing, bowing and lifting objects. It may be caused by activation of the piriformis muscle even though there is no evidence linking the above activity with piriformis muscle activation. Syed et al found insignificant differences in working and non-working women related low back pain caused by piriformis syndrome. 10 Majority of patients had history of repetitive microtrauma in the form of sitting on rigid surfaces (36.9%) while the history of cross-legged sitting was only obtained in (10.8%) samples. While the most average duration of sitting is 6-8 hours a day (47.7%). Long duration of sitting might be as a predisposing factor for piriformis syndrome, supported by the study of Carro et al and Mondal et al (2017) . 4, 11 However, both studies did not correctly state the duration of sitting a day which could be considered as a predisposing factor. Park et al concluded that inactive populations who sit more frequently for long periods (duration ≥8 hours) have a tendency to experience lower back pain than other populations. 9 Sitting for a long duration of time causes the muscles in the back and pelvis such as harmstring, iliopsoas, and piriformis to experience continuous contractions with little energy to maintain a position. Piriformis muscles that experience continuous contractions will experience stress on the sciatic nerve and cause sciatica irritation and pain as a symptom of piriformis syndrome. 4 Piriformis muscle belongs to the type of postural muscle which has a tendency to tend to be hyperactive, hypertonic, weak, and short. Piriformis muscles work hyperactively and hypertonic during long sitting and walking. When there is weakness in the primary muscle that is responsible for certain joint movements, other synergy muscles will compensate for the work of the primary muscle. The main functions of the piriformis muscle is the external rotation of the pelvis and as a muscle synergy of the gluteus muscle during pelvic abduction. The long duration of sitting habits results in the weakness of the gluteus muscle and results in excessive activation of muscle synergy, piriformis musculus. Excessive muscle activation results in muscle weakness, muscle contraction and soft tissue damage. This explains the possibility of anomalies in the piriformis musculus that trigger piriformis syndrome. Besides that, the habit of sitting cross-legged activates the piriformis muscle to produce flexion of the pelvic movement and external rotation. Piriformis muscle will experience 21% elongation in cross-legged sitting position compared to standing position. If it lasts for a long time, this condition may produce muscle stiffness that results in coordination in muscle movement that triggers injury to the piriformis muscle.
Conclusion
In conclusion, this study shows elderly and housewives characteristics differ with other studies. History of repetitive microtrauma may correlate with the onset of piriformis syndrome. Predisposing factors include female, age, normal BMI, and history of microtrauma.
